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(DxvmmzM. (2)^(11)^^ 

( 3 ) MM4 ) j§8Hbk*£SsJirf 

h z t Sr^t -r h . mm.m&<7M$k-)m. 

[0001] 

&;bt> , KYb< i-ivm ~mt* f-zwc i sum* » s 
vt+ivtwr? yiz x &m%i>mwmx'mmzm 

t&hZttfX'^h* 
[0002] 

imtnmi at*, sag. xtfLJs^ggjsx 
ttii^x*^i64z^-s^m^i^-rsittot. mama 
zmabximzit^izmi-tmmiimtf. &<m 

ui. rsm&mmizitK&t. 

■t&imxit. &&mm®WRizttLx\i*mit-t'h 

mx.\mmi) { *m\tixmtix^z. tit. sat 
ftrnzmm-tzumvu. m^mtLx. mtu. mi 
ibm. d&tmmv-y^ ximmkv-yzm^x 30 
mm^mttu mmmxammmz^t^ 

mMXim^cmm^t^mmmx-^ & 
**» 20-40 %mnzt a* oTfco. vStt^saa 
ft*^tfflv^axv^. znmmwmmiz^ ?> 

[0003] Zco X 0 fc. &fc*+H>&Vr.mjt*fr 

coM'SkZ. m&x-z&w&zx^mizmz-i-ztt&tfiiw. 
s (Wiur. s&-fa§. m~m&. 2m-?>#>. 2m 

3A;PK 2«^ yy;K X«±2«H) fcStffc5?Jfc2:3& 
fl^< AtfilSHkx^fc J: „ 1 ocoft^ 

m.mz^xnn\zm&hm$ffi%uz mm? 

8-3 54 7 2^) . £<J5#i£lCj:*U/. ii^MJtPI 

;k m~mt^^)vm^z5o%mL<nmmxm 
t&hzttfX'Zh. wiz. *wmm\m. mm 
mzmm&x'isttm%cmm*iznix. *>j 50 
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KlSSZ&i:. SBHfciS. 3tf7;l/$-'XM&XJi2ffi 
, B&fl3flfc £3s!nnf-& i 1 1 J: *) . SfcKft^ 

f^jw^awtx f-n* . 1 o^MiswiiflMc i -»t- 

- 2 5 7 8 2 7^-) . zcoimiz Xtiii. mM^M^co 

mfzM!kj-^)v^m^\z^o%mL<mm 
xifc&th z ttfx-z h . #£o&*&a* 

&)vm-wc^^)v^- mmmiz. mizmz-tz 
fc. 

[0004] 

[^^»«tLJ;3fc^il5S] ft-?T. 

<r>ivm»mz£<). mizmnTZzwrnumznm 
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[0005] 

)vx\±z.mcxi-Mzz. hM^m.-t^nm*-iz. 
*»njtj: s ( 1 ) xvmzm-m. ( 2 > & on ^ 
^ (3) ?^^->ajs. mf ( 4 ) a^fl^k*^ 

[0006] 

ti?timmmizm;i-&z\ttfx'%z,. micmitx-r 
tvRxfi-^ittj^iunmz. tf&Ammfx+)VX)vii 
7?y*toz-izwim\t. %m&mmi>nmmitztt 
tv^. c\tity<mmmmmmim^x'^. m. 

wnrnzkMi. m$kW&mm%wtei-)vx\izM 
\tx+)i*m>x<wizt&zttfx-*h<7)x\ m 
fc. rnvcmmf* *)v*wt9 yit-mwmx < m 

&t&ZtifiX'%h. 

[ 0 0 0 7 ] z zt. rnmmmmzmi-th j t 

■5) *^ i?iaBiffclt^T^iim7 5%^Xt^LTU 

hzt&w*-t&. mi<it. mwi-Mz^xtt. 

9 0%jy±. Z LXZmc* -?MZ^\ ^T<i 8 0 %JjLh 
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[Fez (OH) „ (S0 4 ) 3-n/2 ] m 

nl±2£*)>bi^^kXh*). mlilOJ:')^ 

^: 

(n/6) X100% 

(^165 1-17 5 1 . 

* { . ffifl^*/U0|^^£9 0%jy±J:U -eLT~«S 

wm*# wmzJM xyom&tfo . 9 3 mm o 1 

fl^^;^l^fe**9 0%tLhtL. *LXZffltX1- 
>Wm£m£8 0%&±ft&i%r&lZt5^Xl*. WWM 
7ktt>X'COmZM4 XXOm&tf 1. Ommol/U-yh 

0. 9 3ramol/!J7b 
**8r«i. Sgfc^PXIi-&^^£;ft#£Bfe& 

[ 0 0 1 0 1 wm**x'?>mzM4 *>com. 
coimu. mi,zm%.2ti&i><?)X'ii%:\w. »*l<j± 

1. 6 7 mm o 1 /'J >y h)mT<r>W£iz%& i 3 fcgl 

wjLmz&ftzit&i&etiz. nmmLtK^mx-m 

[ooin xmmrniza^xmi-tz ztvxz & 
m (id ik&mt txa. mm. m-mimmxa 

<0*«8JSfc LTfct 0Hi.<f. FeO. Fe (OH) i . 
FeC l 2 . Fe (NOs ) 2 , FeS0 4 , XiiFe 

co 3 wsiwk %-mr^wc^hLx 

\i. mm. &7?visT->it-&mt : m?&z\tirT 
&7?ni/T->fc&fatlX*mmi7?n>' 

FeS04 ^fflV^^fc*i. gi^rtta^fi^X*^ 



(3) 1^^1 1-104660 

4 

[0012] s5ie& < 11 ) tt.amcr>mm.umzmiLZ 

fcU -eLTZfiSE^^c0|^$^7 5%UUifr& 

0. 4 7mmo l/y ? M4Ufc&&J:3f3&2fft* 
omt L < , 8Hfc* ^-/ko^^s- 9 0 XJSLhk U 
* LXZ&it*1-)V<mm* 8 0%jy±i^S*§£fc 
iJWCJi. ««!l^*T'^lg-^^^^igS*>*0. 5 
mmo 1 /U y h}WAkt%&£ d IzffiMt 

10 mmmx'v>wm-&4*><r>T$kW)\ o. 

4 7 mm o 1 /»J v h/Mcjpfm. ]fc#fc«tfb*?-;l>X 

[ooi3]^ mwmcxomHM nxmrnn 
m\t. mzmfeztiz>t><r>x\i&w. «ti<it 

0 . 8 3 mm o 1 / y -y b/UJSlT^igitt^S <t o 

wj.mz&ft2it&i%&iz. f5mtt<±t%^mx'im 
■tzzttfmi^. ttc. mm on fl^osam 
20 i*^aiyt,*^»)*<-^wi. SuiE& (in ^ 

i-fr<m£?mj)mt>tv&<%2><7)x\ nm^xhAV 
mtmz^mLxmamiWR-r&zb&m t\,\ 
[0014] *mmmz^xmtt&xvmmr. 

m$<r)ftZ.&4 *>mkmm; (ID fc£W<93M& 

fiS^f-/l^)^*$^9 0%BLlif:L. *LX~ffi 
^1-)l'<m&**7 5%)t)±t't&W&{Zti\,Yt\t. 

x>)m£mzm><nmz3k4*>\^MzttLx. mm 

30 mHk4*>&0. 2~18^t^rSJ:at»rs 
w^ifiLvv ^fc. K^b<^K7)l^**^9 0%ja± 
iU *LTZ«flyt^*«llSS**80%aJ:i:-r4 
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40 5 fcO-CHtSrtxF. figfl^f-;!^)^**?: 9 0%ja±fc 
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JSA s 0 . 4 mmo 1 /'J >y H;HiLL<7)S{gt^^ J; 3 1 
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COSS* J 0 . 6 mmo l/'J y h /HSLhWftSfc^S J; 

dizmnmoffmu\ wm**x<r>mrty* 

^J*4*>cr>mmi)K 0. 4mmol/y >yh;U*SI 

50 xn. m-izmit^^xiizmit^^t^^tiz 
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t L . -e urns-ft* ?-/Wtf>l&£*£ 8 o %&±t -ft 

0 mm o 1 / >J y Wl^XbaitJgfc&S X O izfflsa-f& 

<7>mtu\ &m&*X'<7m£te*.m<r>mg.tf. 1 

2mm o 1 /'J -y Wl^fcSTm. ^KKfl^/lOUi 

rmtwvzmjkx-tt^ttfhh . 

[ 0 0 1 9 ] »ri.aBHk*:*<7)»fi<7)±IR 
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<*&<w» w&^xhmmt&zz&Lxmam 

[0020] WJJ^tiJV^Tgaiirrs^i JeiBf®- 
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mtitKx. -mwmbizMi* ^vmzmu- & 

MzXtMm:Wm-h^tifX%h. mS. 

mm* - 3 5 4 7 2mwm&vmimm¥s - 2 5 
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x-a. w%mzmt*^)vmzmt*+wmi£im 

\t. mm. >m o ? vmi^xmimnmmxuz 

46*f»W>WtL. *<r)i£mzm~J^X!mcr)&M 

^tvmrm^^Mz i hmtf-r^xmmim 
szti&zxwmt&t. WM&i&vx+A'XA'ti-r 

[0025] m^i->vm~m^<^iv<m^,i. # 
vm®tz&. m on fcim v^^ajs. 

'J«EK3l:3L ft (II) ?/*y-)Afi, &V 

mztirtmmmm&wmMi. mmxs>^xi>. m 
«£m&Lxi>kw muzmitt&w&omi^ 
mmtixa. ai\ xwm&zskt®. on its 
mkcQMSftmiffiaizmaL, x^x-. 

mmx-^Tt^x. wmLtzxvamtmzM. ft o 
i ) rt^tk v^x^ajs, a^jfflw^#*Kui 
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fSZJL ft (II) -?^*j">AJg. atTjSKft 

[0026] *mm$z£ *)>muzwm*$: . m 
m. ftim%iziitii-f&i)\ h&mmvimxniz 

/k mfi,zffi{Mmm*i-)i>*)WT?>mM%M 
$®m<m&%$gamz. mm. ^intthyw 
ZfZtoix. pHz*mmzmtz:tmtL\.\ 
[0027] mtcMmimmmn® 
%m;izm-mffltfm>x®msThz>cr>T. mwz 

y&xmzx r>x i>m&mwx'h& . 
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imtmi kit. mmz*r>x*miMmtzmw 
zixUi*mco$mz®fctzi>cox'iz% 



(5) ftgiffl 1-1 04660 

8 

Lt. -ra^ xomm^Mz^ttmmtix. 

igg#6 0 g/U -y WM 1 - 0 7 m o 1 / 'J -y 
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jgJK#2 4 . 3 g/U y b/K 1 m o 1 /'J -y 

*i LT. 3SIKfc*S'9j§ga i 3 . 1 MM% ( 1 mo 1 
/'J -y WW) W*JM£fcfflL*:. 
[0029] 

;K OtOKft^f-A'tfttrKl'V* ( P H8. 3) 1 
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KC^t. l*S$a (%) 5«: 
a= { (b-c) /h\ X100 
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ZMrf*><?>%5mg. (*fi: mmo I/1J7W 

jf^ (ramol/'J 7 h)W ^*L;ffl r Cj<i N KiE 

(mmo I/'J<y V)V) ^L:ffl r Dj li, gSfl^f- 
)V<mm (%) ; ffi l" E j Ji, ZMfc*+>V<?> 
(%) ; M r F j li. J®l«f<0Kfl^^ 
50 tOillS (1 1. 9X1 O-'mmo \/VvY)l>) IZMt 
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cost [= (maifzmt{£*m<r>®&) / <>mm<m 

fl^^KOlUK) ] ; M r I J II. JMrnfOZK 
fll^l^igjg ( 5. 3X10- 3 mmo 1/U -y WP) 

] «3*^BH^>*^J:dfc % fHfc*?-;n 

=EA*stLr. 3i8Kfc**i o o s^zmMtzzt 
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1.0 


3 


0.1 


72 


16 


252 


612 


1.0 


6 


0.2 


79 


33 


504 


1224 


1.0 


12 


0.4 


90 


68 


1008 


2449 


1.0 


15 


0.5 


94 


75 


1261 


3061 


1.0 


24 


0.8 


99 


88 


2017 
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1.0 


36 


1.2 


100 


95 
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r Hj mm r i j it. mtftiim-cbz. m& 
t>wt>fr%£diz. *immtzt5^xi>. mfc*+)vi 

t^tJtLT. i!iKfc7jc*2 0 1 7t;w^airr-Svit 

se^m^ i vhzmlx. mzmm7 3 a iw* 

50 mvth^. b \,ZX -oX , ZK^f-^$r 7 5 
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MORITA HIROYA 
NOAI HIROAKI 

(54) METHOD FOR DEODORIZING WATER CONTAINING SULFUR-TYPE OFFENSIVELY 
ODOROUS SUBSTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remove offensive odors of sulfur and methyl disulfide 
simultaneously by a simple, single chemical operation without a physical operation by adding 
iron (III) polysulfate, a specified iron compound, a magnesium salt, and hydrogen peroxide 
into raw water. 

SOLUTION: Raw water is not limited it is a liquid which generates an odor of at least either 
kind of methyl sulfide or methyl disulfide. Iron (III) polysulfate to be added is a compound 
expressed by [Fe2(OH)n(S04)3-n/z]m (wherein n<2 and m>10). An iron (II) compound is 
preferably an inorganic salt of iron (II) or an organic compound of iron (II) and others. A 
magnesium salt is preferably magnesium sulfate, magnesium nitrate, and others. The upper 
limit of the amount of hydrogen peroxide to be added is added to be a concentration of 3.6 m 
mol/liter or below. In this way, methyl sulfide of difficult deodorization or methyl disulfide, 
further hydrogen sulfide and methyl mercaptan can be removed simultaneously at high 
efficiency. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a sulfur system malodorous substance, i.e., the 
deordorization approach of the processed water which generates the odor generally according to a 
methyl sulfide with difficult deordorization, or 2 methyl sulfides. According to this invention, the odor 
by aforementioned two sorts of sulfur system malodorous substances, i.e., methyl sulfide, and 2 methyl 
sulfides can be simultaneously removed at high effectiveness, and can be further removed 
simultaneously at the effectiveness in which the odor by the hydrogen sulfide and methyl mercaptan is 
also high. 
[0002] 

[Description of the Prior Art] In order to remove conventionally the offensive odor generated from 
waste fluid or waste gas, such as wastewater, sludge, and end urine, the deordorization approach of 
adding chemicals and removing an offensive odor chemically is enforced widely. This chemical 
deordorization approach transforms causative agent itself of an offensive odor to a low vaporization 
nature compound or a no odor compound using the counteraction or the oxidation by chemicals. These 
chemical deordorization approaches are simple for a facility or actuation compared with other 
deordorization approaches, for example, an activated-carbon-treatment method. In the general chemical 
deordorization approach, the sodium hydroxide etc. is known for the approach of using counteraction for 
the sulfuric acid or the hydrochloric acid as a neutralizer to the alkaline odor causative agent again to the 
acid odor causative agent. Moreover, by the approach of using the oxidation, using a hydrogen peroxide, 
sodium hypochlorite, or fault sodium carbonate, as an oxidizer, it oxidizes and a malodorous substance 
is changed to the no odor matter or the low smell matter. However, in a methyl sulfide and 2 methyl 
sulfides, by the chemical deordorization approaches, such as addition of a metal salt or an oxidizer, it 
remains in about about 20 - 40% of elimination factors, and the activated-carbon-treatment method was 
mainly used. This activated-carbon-treatment method had the fault that a running cost was high. 
[0003] Thus, the chemical deordorization approach of removing the odor of a methyl sulfide and 2 
methyl sulfides to validity to satisfying extent was not learned conventionally. The artificer of this 
invention developed how one chemical actuation removes simultaneously the offensive odor by the 
hydrogen sulfide, methyl mercaptan, the methyl sulfide, and 2 methyl sulfides by adding the salt (for 
example, ferrous salt, ferric salt, divalent manganese, divalent cobalt, divalent nickel, or divalent 
copper) and oxidizing agent of transition metals of a valence state lower than a maximum valency 
condition (Japanese Patent Application No. No. 35472 [ eight to ]). According to this approach, a 
hydrogen sulfide, methyl mercaptan, a methyl sulfide, and 2 methyl sulfides are simultaneously 
removable from the usual processed fluid with 50% or more of elimination factor. Furthermore, the 
artificer of this invention also developed the approach of it being much more efficient and removing 
simultaneously especially a methyl sulfide and 2 methyl sulfides by one chemical actuation, to the 
specific processed water which contains suspension solid content by high concentration by adding Pori 
ferric sulfate, ferrous salt, a trivalent aluminum salt or divalent zinc salt, and an oxidizing agent 
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(Japanese Patent Application No. No. 257827 [ eight to ]). According to this approach, a hydrogen 
sulfide, methyl mercaptan, a methyl sulfide, and 2 methyl sulfides are simultaneously removable from 
the aforementioned specific processed fluid with 60% or more of elimination factor, this invention 
person - specific processed water — receiving ~ coming out - there was nothing, and as a result of 
searching for a means by which a methyl sulfide and 2 methyl sulfides can be removed simultaneously 
much more efficiently, to common processed water, it found out that it could be attained with the 
combination of a specific metal salt. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention is to offer the 
deordorization approach that it is not accompanied by the offensive odor by the methyl sulfide and 2 
methyl sulfides, but simple independent chemical actuation can remove physical actuation for it 
simultaneously among sulfur system malodorous substance 4 matter. 
[0005] 

[Means for Solving the Problem] The aforementioned object is characterized by adding (1) Pori ferric 
sulfate by this invention, (2) iron (II) compound, (3) magnesium salt, and (4) hydrogen peroxides in the 
processed water which generates the odor by the methyl sulfide or 2 methyl sulfides. 
[0006] 

[Embodiment of the Invention] According to this invention approach, the odor by the methyl sulfide and 
2 methyl sulfides which are generated from processed water is substantially removable, respectively. Let 
four matter which added the hydrogen sulfide and methyl mercaptan other than the aforementioned 
methyl sulfide and 2 methyl sulfides be sulfur system malodorous substance 4 matter. Also in these 
sulfur system malodorous substance 4 matter, deordorization processing of a methyl sulfide and 2 
methyl sulfides is difficult. According to this invention approach, since deordorization processing can 
remove efficiently a difficult methyl sulfide or 2 methyl sulfides, naturally, a hydrogen sulfide and 
methyl mercaptan can also be removed much more efficiently. 

[0007] Here, when a gaseous phase is extracted and measured from a hermetic container after enclosing 
with air the liquid processed by this invention approach "which removes an odor substantially" in a 
hermetic container, the concentration (an "odor unit" may be called hereafter) of the methyl sulfide 
which exists in the gaseous phase, and 2 methyl sulfides means decreasing 75% or more compared with 
processing before, respectively. Preferably, it is decreasing [ methyl sulfide ] 80% or more about 90% or 
more and 2 methyl sulfides. 

[0008] Although the processed water which can be processed by this invention approach will not be 
especially limited if it is a liquid which generates the odor by any one sort of a methyl sulfide or 2 
methyl sulfides at least, it can mention wastewater, sludge, end urine, etc. of works (for example, a 
paper mill or food works), for example. When processing wastewater, sludge, end urine, etc. of works 
by this invention approach, it can usually process as it is, without diluting processed water, but when the 
odor unit of a processed underwater methyl sulfide or 2 methyl sulfides is quite high, after diluting the 
processed water suitably, the addition process of this invention approach can also be carried out. 
[0009] The Pori ferric sulfate used in this invention approach is a compound expressed with formula: 
[Fe2 (OH) n3(S04)-n / 2] m [n is a number smaller than 2 among a formula, and m is a larger number 
than 10], and the basicity is shown by formula:(n/6) xl00% (refer to JP,5 1-175 16,B). [ although 
especially the addition of Pori ferric sulfate is not limited, when making the elimination factor of a 
methyl sulfide into 90% or more and making the elimination factor of 2 methyl sulfides into 75% or 
more ] It is desirable to add so that the concentration of a processed underwater ferric ion may become 
0.93mmol(s)/more than a liter. The elimination factor of a methyl sulfide is made into 90% or more, and 
it is desirable to add so that the concentration of a processed underwater ferric ion may become l.Ommol 
(s)/more than a liter, when making the elimination factor of 2 methyl sulfides into 80% or more. 
Concentration of a processed underwater ferric ion may fully be unable to remove a methyl sulfide or 2 
methyl sulfides in 0.93mmol/under a liter. 

[0010] Moreover, although not limited, especially the upper limit of the concentration of a processed 
underwater ferric ion can be added so that it may become the concentration below 1 67mmol(s)/a liter 
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preferably. When emitting the processed water processed by this invention approach to an external 
environment or making it shift to another down stream processing, it is desirable to use it in the range 
which a problem does not produce. Moreover, since the clearance effectiveness of the methyl sulfide 
corresponding to the increment in the addition of Pori ferric sulfate or 2 methyl sulfides is no longer 
acquired when there are quite more additions of Pori ferric sulfate than an initial complement, it is 
desirable to choose an addition in consideration of processing cost and an elimination factor. 
[001 1] As an iron (II) compound which can be used in this invention approach, the mineral salt of the 
first iron or the organic compound of the first iron can be mentioned, for example. As mineral salt of the 
first iron, they are FeO, Fe (OH)2, FeC12, Fe (N03)2, FeS04, or FeC03, for example. It can mention 
and an iron phthalocyanine compound can be mentioned as an organic compound of the first iron, for 
example. A water-soluble iron phthalocyanine compound, for example, an iron phthalocyanine tetra- 
sulfonic acid, can be used as an iron phthalocyanine compound. As mineral salt of the first iron, it is 
FeS04. Using is desirable at the point which profitability and chlorine gas do not generate. 
[0012] [ although especially the addition of said iron (II) compound is not limited, when making the 
elimination factor of a methyl sulfide into 90% or more and making the elimination factor of 2 methyl 
sulfides into 75% or more ] It is desirable to add so that the concentration of the processed underwater 
first iron ion may become 0.47mmol(s)/more than a liter. The elimination factor of a methyl sulfide is 
made into 90% or more, and it is desirable to add so that the concentration of the processed underwater 
first iron ion may become 0.5mmol(s)/more than a liter, when making the elimination factor of 2 methyl 
sulfides into 80% or more. Concentration of said processed underwater first iron ion may fully be unable 
to remove a methyl sulfide or 2 methyl sulfides in 0.47mmol/under a liter. 

[0013] Moreover, although not limited, especially the upper limit of the concentration of the first iron 
ion in processed water can be added so that it may become the concentration below 0.83mmol(s)/a liter 
preferably. When emitting the processed water processed by this invention approach to an external 
environment or making it shift to another down stream processing, it is desirable to use it in the range 
which a problem does not produce. Moreover, since the clearance effectiveness of the methyl sulfide 
corresponding to the increment in the addition of said iron (II) compound or 2 methyl sulfides is no 
longer acquired when there are quite more additions of said iron (II) compound than an initial 
complement, it is desirable to choose an addition in consideration of processing cost and an elimination 
factor. 

[0014] The mole ratio of the amount of ferric ions in the Pori ferric sulfate added in this invention 
approach and the amount of the first iron ion in said iron (II) compound Although not limited especially, 
the elimination factor of a methyl sulfide is made into 90% or more, and it is desirable to add to one mol 
of ferric ions in Pori ferric sulfate so that said first iron ion may become 0.2-18 mols when making the 
elimination factor of 2 methyl sulfides into 75% or more. Moreover, the elimination factor of a methyl 
sulfide is made into 90% or more, and it is desirable to add to one mol of ferric ions in Pori ferric sulfate 
so that said first iron ion may become 0.5-8 mols when making the elimination factor of 2 methyl 
sulfides into 80% or more. 

[0015] As magnesium salt which can be used in this invention approach, magnesium sulfate, a 
magnesium nitrate, or a magnesium chloride can be mentioned, for example. [ although especially the 
addition of said magnesium salt is not limited, when making the elimination factor of a methyl sulfide 
into 90% or more and making the elimination factor of 2 methyl sulfides into 75% or more ] It is 
desirable to add so that the concentration of processed underwater magnesium ion may turn into 
concentration more than 0.4mmol(s)/a liter. The elimination factor of a methyl sulfide is made into 90% 
or more, and it is desirable to add so that the concentration of processed underwater magnesium ion may 
turn into concentration more than 0.6mmol(s)/a liter, when making the elimination factor of 2 methyl 
sulfides into 80% or more. Concentration of said processed underwater magnesium ion may fully be 
unable to remove a methyl sulfide or 2 methyl sulfides in 0.4mmol/under a liter. 
[0016] Moreover, although not limited, especially the upper limit of processed underwater magnesium 
ion concentration can be added so that it may become the concentration below 1.2mmol(s)/a liter 
preferably. When emitting the processed water processed by this invention approach to an external 
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environment or making it shift to another down stream processing, it is desirable to use it in the range 
which a problem does not produce. Moreover, since the clearance effectiveness of the methyl sulfide 
corresponding to the increment in the addition of said magnesium salt or 2 methyl sulfides is no longer 
acquired when there are quite more additions of said magnesium salt than an initial complement, it is 
desirable to choose an addition in consideration of processing cost and an elimination factor. 
[0017] Although especially the mole ratio of the ferric ion in the Pori ferric sulfate added in this 
invention approach and the magnesium ion in said magnesium salt is not limited, it makes the 
elimination factor of a methyl sulfide 90% or more, and it is desirable to add to one mol of ferric ions in 
Pori ferric sulfate so that the magnesium ion in said magnesium salt may become 0.24-1.3 mols when 
making the elimination factor of 2 methyl sulfides into 75% or more. Moreover, the elimination factor of 
a methyl sulfide is made into 90% or more, and it is desirable to add to one mol of ferric ions in Pori 
ferric sulfate so that the magnesium ion in said magnesium salt may become 0.36-0.83 mols when 
making the elimination factor of 2 methyl sulfides into 80% or more. 

[0018] [ although especially the addition of the hydrogen peroxide as an oxidizing agent is not restricted, 
when making the elimination factor of a methyl sulfide into 90% or more and making the elimination 
factor of 2 methyl sulfides into 75% or more ] It is desirable to add so that the concentration of a 
processed underwater hydrogen peroxide may turn into concentration more than 12mmol(s)/a liter. The 
elimination factor of a methyl sulfide is made into 90% or more, and it is desirable to add so that the 
concentration of a processed underwater hydrogen peroxide may turn into concentration more than 
20mmol(s)/a liter, when making the elimination factor of 2 methyl sulfides into 80% or more. 
Concentration of a processed underwater hydrogen peroxide may fully be unable to remove a methyl 
sulfide or 2 methyl sulfides in 12mmol/under a liter. 

[0019] Moreover, although not limited, especially the upper limit of the addition of the hydrogen 
peroxide to add can be added so that it may become the concentration below 3.6mmol(s)/a liter 
preferably. When emitting the processed water processed by this invention approach to an external 
environment or making it shift to another down stream processing, it is desirable to use it in the range 
which a problem does not produce. Moreover, since the clearance effectiveness of the methyl sulfide 
corresponding to the increment in the addition of a hydrogen peroxide or 2 methyl sulfides is no longer 
acquired when there are quite more additions of a hydrogen peroxide than an initial complement, it is 
desirable to choose an addition in consideration of processing cost and an elimination factor. 
[0020] Although especially the mole ratio of the ferric ion in the Pori ferric sulfate added in this 
invention approach and a hydrogen peroxide is not limited, it makes the elimination factor of a methyl 
sulfide 90% or more, and it is desirable to add to one mol of ferric ions in Pori ferric sulfate so that a 
hydrogen peroxide may become 7.2-38.7 mols when making the elimination factor of 2 methyl sulfides 
into 75% or more. Moreover, the elimination factor of a methyl sulfide is made into 90% or more, and it 
is desirable to add to one mol of ferric ions in Pori ferric sulfate so that a hydrogen peroxide may 
become 12-36 mols when making the elimination factor of 2 methyl sulfides into 80% or more. 
[0021] In this invention approach, the offensive odor by the methyl sulfide and 2 methyl sulfides can be 
removed much more efficiently compared with the approach of a publication on said Japanese-Patent- 
Application-No. 8-No. 35472 description and said Japanese-Patent- Application-No. 8-No. 257827 
descriptions by using combining Pori ferric sulfate, an iron (II) compound, magnesium salt, and a 
hydrogen peroxide. That is, a comparable offensive odor elimination factor can be attained by the 
amount used smaller than the amount of each metal salt in an approach given in said Japanese-Patent- 
Application-No. No. 35472 [ eight to ] description, and said Japanese-Patent- Application-No. No. 
257827 [ eight to ] description, or the hydrogen peroxide used. Or it is the comparable amount used and 
a still more advanced offensive odor elimination factor can be attained. In this invention approach, if the 
clearance reaction of the odor by the methyl sulfide or 2 methyl sulfides can be preferably carried out at 
10-70 degrees C and it carries out above 50 degrees C, a reaction can be promoted. 
[0022] this invention approach has the shape of the shape of a solution, and a solid-state, or can add and 
process (1) Pori ferric sulfate, (2) iron (II) compound, and (3) magnesium salt in processed water 
combining them by the solid-state namely, Pori ferric sulfate, an iron (II) compound, and at least one 
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kind of compound of magnesium salt -- a solution -- it is - the other compound. If Pori ferric sulfate, an 
iron (II) compound, or magnesium salt is added with a solution, since it will be promptly spread in a 
liquid, it is desirable. 

[0023] the case where add Pori ferric sulfate, an iron (II) compound, magnesium salt, and a hydrogen 
peroxide, and processed water is processed in this invention approach -- pH of processed water - 
desirable - pH 2-9 - it can carry out within the limits of pH 3-7 more preferably. If pH is less than two 
or pH exceeds 9, sulfur system malodorous substance 4 matter may fully be unremovable. If pH of 
processed water is the aforementioned desirable range, it can process by this invention approach as it is, 
without performing pH accommodation. When pH of processed water is less than two, after adjusting so 
that it may be set to suitable pH with a sulfuric acid or a hydrochloric acid by the sodium hydroxide, the 
calcium hydroxide, or the magnesium hydroxide, when pH of processed water exceeds 9 again, it can 
process by this invention approach. If they are added in processed water, pH of processed water may 
change with the classes of the Pori ferric sulfate to be used, said metal salt, and/or oxidizer. For 
example, if a hydrogen peroxide is used as an oxidizer, since pH of processed water will change to an 
acidity side, especially the processed water of pH about 3-7 can be processed with a hydrogen peroxide 
as it is, for example, without carrying out pH adjustment. 

[0024] In this invention approach, it is desirable to make it react until all the processed underwater odors 
by two kinds of sulfur system malodorous substances, a methyl sulfide and 2 methyl sulfides, are 
removed substantially at least. After specifically enclosing with air the processed water processed by 
this invention approach in a hermetic container, it is desirable to process until gas chromatography etc. 
analyzes the gaseous-phase part extracted from the hermetic container and each concentration of a 
methyl sulfide and 2 methyl sulfides will be in the condition of 75% or more of elimination factors as 
compared with processing before. Therefore, the telophase of processing can be determined by this 
invention approach, measuring the concentration of a methyl sulfide and 2 methyl sulfides with time. Or 
for example, the conditions which become by pilot trial etc. beyond the desired value of an elimination 
factor can be examined beforehand, and the telophase of processing can also be determined based on the 
result. In this invention approach, if it processes until all the odors by the methyl sulfide and 2 methyl 
sulfides are removed substantially, a hydrogen sulfide and methyl mercaptan will also be removed 
simultaneously. 

[0025] Generally clearance of a methyl sulfide and 2 methyl sulfides is completed substantially [ it is 
desirable and ] within 5 minutes less than 20 minutes, after adding Pori ferric sulfate, an iron (II) 
compound, magnesium salt, and a hydrogen peroxide in processed water. The addition to Pori ferric 
sulfate, an iron (II) compound, magnesium salt, and the processed water of a hydrogen peroxide may be 
simultaneous, or may be added independently. As desirable addition sequence in the case of adding 
independently, first, the mixed solution of Pori ferric sulfate and an iron (II) compound is added first, 
and, subsequently the mixed solution of magnesium salt and a hydrogen peroxide is added. Since a 
clearance reaction is completed for a short time, it is desirable to stir or shake for example, processed 
water after Pori ferric sulfate, an iron (II) compound, magnesium salt, and addition of a hydrogen 
peroxide so that the added Pori ferric sulfate, an iron (II) compound, magnesium salt, and a hydrogen 
peroxide can be promptly spread in processed underwater one. 

[0026] When emitting the processed water processed by this invention approach to an external 
environment or making it shift to another down stream processing, it is desirable to add a sodium 
hydroxide etc. to the aforementioned methyl sulfide and 2 methyl sulfides, and a list after the 
completion of a clearance reaction of a hydrogen sulfide and the sulfur system malodorous substance of 
methyl mercaptan, and to return pH near neutrality. 

[0027] Since the time amount which the clearance reaction of the aforementioned sulfur system 
malodorous substance takes is a short time very much, this invention approach does not need to prepare 
the reaction vessel of a batch type etc. specially, for example, can process it by line impregnation etc. 
[0028] 

[Example] Hereafter, although an example explains this invention concretely, these do not limit the 
range of this invention. The following water solutions were used in the following examples or examples 
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of a comparison. That is, as a water solution containing Pori ferric sulfate, the Pori ferric sulfate solution 
was diluted with distilled water, and the water solution adjusted so that the concentration of a ferric ion 
might become [ 1. ] in 60g (1.07 mols/(l.)) /was used. Moreover, as a water solution containing ferrous 
salt, seven monohydrates of a ferrous sulfate were dissolved in distilled water, and the water solution 
adjusted so that the concentration of the first iron ion might become [ 1. ] in 30g (0.54 mols/(l.)) /was 
used. Moreover, as a water solution containing magnesium salt, magnesium sulfate was dissolved in 
distilled water and the water solution adjusted so that the concentration of magnesium ion might become 
[ 1. ] in 24.3g (one mol/(l.)) /was used. Moreover, the concentration of a hydrogen peroxide used 3. 1% of 
the weight (one mol/(l.)) of the water solution as hydrogen peroxide solution. 
[0029] 

[Example 1] 100ml (pH8.3) of drain water containing a hydrogen sulfide, methyl mercaptan, a methyl 
sulfide, and 2 methyl sulfides was put into the 300ml Erlenmeyer flask, and it added so that it might 
become the concentration which shows hydrogen peroxide solution in a table 1 at a ferrous-sulfate water 
solution and a Pori ferric sulfate water solution, a magnesium sulfate mixture solution, and a list. In 
addition, in this example, the solution which serves as a rate of 1:2 about iron ion concentration in the 
first iron ion of a ferrous-sulfate water solution and the ferric ion of a Pori ferric sulfate water solution 
was used. 

[0030] Opening of an Erlenmeyer flask was sealed with the SHIRON film (Fuji Photo Film make), and 
it shook for 1 minute at the room temperature (about 25 degrees C). After putting for 1 minute, 0.1ml of 
gases was extracted from the gaseous phase in a flask by the 0.1ml micro syringe, and the gas 
chromatography analyzed malodorous substance concentration, i.e., the concentration of an odor. In 
addition, the methyl sulfide concentration of before processing (i.e., a ferrous-sulfate water solution) and 
a Pori ferric sulfate water solution, a magnesium sulfate mixture solution, and drain water before adding 
hydrogen peroxide solution in a list was 1 1.9x10 to 3 mmol/a liter, and 2 methyl -sulfide concentration 
was 4.9x10 to 3 mmol/a liter. 

[003 1] The elimination factor of the malodorous substance by this invention approach etc. is shown in a 
table 1 . Elimination factor a (%) was computed by formula:a={(b-c) /b} xlOO (b is the concentration of 
the odor of the processed water before processing among a formula, and c is the concentration of the 
odor of the processed water after processing). In a table 1, a column "A" shows the sum density (unit: 
mmol/liter) of a ferrous-sulfate water solution, the first iron ion after Pori ferric sulfate water-solution 
addition, and a ferric ion, and; column "B M , The concentration (mmol/liter) of the hydrogen peroxide 
after hydrogen-peroxide-solution addition is shown.; column "C" The concentration (mmol/liter) of the 
magnesium ion after magnesium sulfate mixture solution addition is shown.; column "D" The 
elimination factor (%) of a methyl sulfide is shown.; column "E" The elimination factor (%) of 2 methyl 
sulfides is shown.; column "F" Receive the concentration (1 1.9x10 to 3 mmol/liter) of the methyl sulfide 
before processing. The ratio [=(sum density of first iron ion [ which was added ] and ferric ion)/ 
(concentration of the methyl sulfide before processing)] of the sum density of the added first iron ion 
and a ferric ion is shown.; column "G" The ratio [=(sum density of first iron ion [ which was added ] and 
ferric ion)/(concentration of the 2 methyl sulfides before processing)] of the sum density of the added 
first iron ion and ferric ion to the concentration (4.9x10 to 3 mmol/liter) of the 2 methyl sulfides before 
processing is shown. The methyl sulfide was removable 90% to one mol of methyl sulfides by adding a 
total of the first iron ion and 1 18 mols of ferric ions so that clearly from a table 1. Moreover, 2 methyl 
sulfides were removable 75% to one mol of 2 methyl sulfides by adding a total of the first iron ion and 
286 mols of ferric ions. 
[0032] 
[A table 1] 

AB CDEFG0.5 12 0.4 73 30 42 1021.0 12 0.4 83 59 84 2041.4 12 0.4 90 75 118 2861.5 12 0.4 93 83 
126 3062.0 12 0.4 100 93 168 4082.5 [12 ] 0.4 100 95 210 510 [0033] 

[The example 1 of a comparison] In this example of a comparison, actuation of said example 1 was 
repeated except adding a ferrous-sulfate water solution and a Pori ferric sulfate water solution, and 
adding hydrogen peroxide solution in a list instead of adding hydrogen peroxide solution in a ferrous- 
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sulfate water solution and a Pori ferric sulfate water solution, a magnesium sulfate mixture solution, and 
a list. A result is shown in a table 2. The column "A" in a table 2 - a column "G" are the same semantics 
as a table 1. To one mol of methyl sulfides, by adding a total of the first iron ion and 143 mols of ferric 
ions, the methyl sulfide could be removed 90% and 2 methyl sulfides were able to be removed 75% to 
one mol of 2 methyl sulfides also in this example of a comparison by adding a total of the first iron ion 
and 347 mols of ferric ions so that clearly from a table 2. However, when the addition of the first iron 
ion required in order to remove a methyl sulfide and 2 methyl sulfides, and a ferric ion was measured, 
this invention approach was able to attain the elimination factor more than example of comparison 
equivalent [ this ] with the addition smaller than this example 1 of a comparison. 
[0034] 
[A table 2] 

AB CDEFG0.5 12 0 70 29 42 1021.0 12 0 79 43 84 2041.5 12 0 88 69 126 3061.7 12 0 90 75 143 
3472.0 12 0 93 79 168 4082.5 [12 ] 095 85 210 510 [0035] 

[Example 2] In this example, actuation of said example 1 was repeated except adding so that it may 
become the concentration which shows a ferrous-sulfate water solution and a Pori ferric sulfate water 
solution, and a magnesium sulfate mixture solution, and shows hydrogen peroxide solution in a table 3 
at a list instead of adding so that it may become the concentration which shows hydrogen peroxide 
solution in a table 1 at a ferrous-sulfate water solution and a Pori ferric sulfate water solution, a 
magnesium sulfate mixture solution, and a list. Moreover, the methyl sulfide concentration before 
adding hydrogen peroxide solution in before processing (i.e., a ferrous-sulfate water solution) and a Pori 
ferric sulfate water solution, a magnesium sulfate mixture solution, and a list is 12.1x10 to 3 mmol/a 
liter as drain water, and the drain water whose 2 methyl-sulfide concentration is 5.3x10 to 3 mmol/a liter 
was used. 

[0036] A result is shown in a table 3. In a table 3, a column "A" - a column "E" are the same semantics 
as a table 1, and a column "H" is, Receive the concentration (12.1x10 to 3 mmol/liter) of the methyl 
sulfide before processing. The ratio [=(concentration of added hydrogen peroxide)/(concentration of the 
methyl sulfide before processing)] of the concentration of the added hydrogen peroxide is shown.; 
column "I" The ratio [=(concentration of added hydrogen peroxide)/(concentration of the 2 methyl 
sulfides before processing)] of the concentration of the added hydrogen peroxide to the concentration 
(5.3x10 to 3 mmol/liter) of the 2 methyl sulfides before processing is shown. The methyl sulfide was 
removable 90% by adding 1008 mols of hydrogen peroxides to one mol of methyl sulfides so that 
clearly from a table 3. Moreover, 2 methyl sulfides were removable 75% by adding 3061 mols of 
hydrogen peroxides to one mol of 2 methyl sulfides. 
[0037] 
[A table 3] 

AB C DEHI1.0 3 0.1 72 16 252 6121.0 6 0.2 79 33 504 12241.0 12 0.4 90 68 1008 24491.0 15 0.5 94 
75 1261 30611.0 24 0.8 99 88 2017 48981.0 [36 ] 1 2 100 95 3025 7347 [0038] 
[The example 2 of a comparison] In this example of a comparison, actuation of said example 2 was 
repeated except adding a ferrous-sulfate water solution and a Pori ferric sulfate water solution, and 
adding hydrogen peroxide solution in a list instead of adding hydrogen peroxide solution in a ferrous- 
sulfate water solution and a Pori ferric sulfate water solution, a magnesium sulfate mixture solution, and 
a list. A result is shown in a table 4. A column "H" and a column *T" are the same semantics as a table 3 
at the column "A" in a table 4 - a column M E" list. To one mol of methyl sulfides, by adding 2017 mols 
of hydrogen peroxides, the methyl sulfide could be removed 90% and 2 methyl sulfides were able to be 
removed 75% by adding 7347 mols of hydrogen peroxides to one mol of 2 methyl sulfides also in this 
example of a comparison so that clearly from a table 4. However, when this example 2 of a comparison 
and said example 2 compared the addition of a hydrogen peroxide required in order to remove a methyl 
sulfide and 2 methyl sulfides, this invention approach was able to attain the elimination factor more than 
example of comparison equivalent [ this ] with the addition smaller than this example 2 of a comparison. 

[0039] 
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[A table 4] 

A B C D E H 11.0 3 0 70 15 252 6121.0 6 0 73 30 504 12241.0 12 0 80 60 1008 24491.0 24 0 90 70 
2017 48981.0 36 0 95 75 3025 7347 [0040] 

[Effect of the Invention] According to this invention approach, deordorization can remove 
simultaneously a difficult methyl sulfide or difficult 2 methyl sulfides at high effectiveness to a sulfur 
system malodorous substance, i.e., a general target, and can also remove a hydrogen sulfide and methyl 
mercaptan simultaneously at high effectiveness further on him. 



[Translation done ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The deordorization approach of said processed water characterized by adding (1) Pori ferric 
sulfate, (2) iron (II) compound, (3) magnesium salt, and (4) hydrogen peroxides in the processed water 
containing a methyl sulfide or 2 methyl sulfides. 



[Translation done.] 
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